A bryophyte checklist of the Ecological
Introduction
The history of Brazilian bryology began in the early nineteenth century, when foreign researchers conducted expeditions to collect samples, mainly in the south, southeast and north of the country. The historical references to species from Brazil and the State of Pernambuco have been published by Yano & Andrade-Lima (1987) and (Pôrto (1990 (Pôrto ( , 1996 . It was after the checklists of Yano (1981 Yano ( , 1984a Yano ( , 1989 Yano ( , 1995 that a greater amount of bryofloristic information about the species of Pernambuco, which included all the scattered publications, became available. The literature about this group has been quite enriched since the last two decades of the twentieth century, due to the intensification of the studies on systematics, and especially to the floristic surveys (Pôrto 1996 , Pôrto & Germano 2002 .
With their studies, Yano & Andrade-Lima (1987) provided an important contribution to the 1 Chapter of the first author's thesis.
Germano & Pôrto bryophytes on Lowland Submontane Forest and Caatinga. Another equally relevant contribution was that by Pôrto (1990) who surveyed and compared the bryoflora of two Atlantic Forest remnants of different altitudes: the Biological Reserve of Saltinho (50-120m alt.) and the João Vasconcelos Sobrinho Ecological Park (890-1000m). The present checklist compiles 170 bryophyte species as well as several new registers for Brazil and Pernambuco.
When studying the bryoflora occurring on dead trunks, Germano & Pôrto (1996 , 1998 conducted an analysis of the epixylic bryoflora of a Lowland Atlantic Forest remnant, resulting in a list of 55 species, five of which represented new occurrences for northeastern Brazil.
Twenty-three species of pleurocarpous mosses, six of which are new references, were recently surveyed by Valdevino et al. (2002) at a Montane Atlantic Forest remnant (900-1200m).
A checklist of the bryoflora of the State of Pernambuco was published in the "Diagnóstico da Biodiversidade de Pernambuco" (Diagnosis of the Biodiversity of Pernambuco), and it contains approximately 315 species, distributed among mosses (167), hepatics (143) and 5 hornworts (Pôrto & Germano 2002) . This work is also the first contribution about bryophyte conservation in Pernambuco, since it deals with subjects such as rarity, endemism, vulnerability, and species' extinction. This current research was carried out because of the urgent need to broaden the knowledge about the bryoflora of the Atlantic Forest remnants, which are being extensively exploited and are under the threat of destruction. The main goal of this study was to make an inventory of the bryoflora of the Ecological Reserve of Gurjaú, one of the most important lowland Atlantic Forest remnants of the State of Pernambuco.
Study site
The Ecological Reserve of Gurjaú (Lat. 08º10'00"-08º15'00"S; Long. (Jacomine et al. 1972) .
Besides being a remnant of a highly threatened ecosystem, its importance also relies on the fact that it has recently been considered an area of extreme biological importance for conservation (Brasil-MMA 2002) .
Materials and Method
The floristic survey of the bryophyte flora was carried out at the largest and best preserved forest fragments (37 -119 ha) of the Ecological Reserve of Gurjaú. During the expeditions conducted throughout 2000 and 2001, bryophytes growing on diverse types of microhabitats were collected: leaves, branches and trunks of both dead and live trees, rocks and soil.
The identifications and world wide distribution of species were mainly based on the publications by: Buck (1998), Florschütz (1964) , Gradstein (1989 Gradstein ( , 1994 , Gradstein & Buskes (1985) , Gradstein & Costa (2003) , Gradstein et al. (2001) , Ilkiu-Borges (2000), ReinerDrehwald (2000) , Reyes (1982) , Sharp et al. (1994) , Schuster (1980) and Tixier (1985) .
The techniques applied for collecting, herborizing and conserving the botanical samples follow by Yano (1984b) .
Checklist of Gurjaú, Pernambuco
After the study and identification of the species, the exsiccate were then incorporated into the reference collection of the UFP Herbarium at the Federal University of Pernambuco. Some species were sent to specialists for taxonomic confirmation.
A checklist of the bryoflora is presented, as well as the geographical distribution for Brazil and the rest of the world, and the microhabitats of occurrence. In Table 1 (2000) -mosses. The taxonomic nomenclature regarding the genera Lejeunea and Plagiochila was updated according to Reiner-Drehwald (1999 , 2000 and Heinrichs & Gradstein (2000) , respectively. Previous registers from Pôrto et al. (1993) have also been included in this checklist.
The catalogues of Yano (1981 Yano ( , 1984a Yano ( , 1989 Yano ( , 1995 , and the publications of Bastos & Bôas-Bastos (2000), Bôas-Bastos & Bastos (1998), Germano & Pôrto (1996 , 1998 , Oliveira e Silva & Yano (1998), Pôrto et al. (1993) , Pôrto et al. (2000) , Vital & Visnadi (1994) , and Yano & Colletes (2000) , among others, were used in the bibliographic research about species' distribution in Brazil.
The The 91 registered taxa are distributed among 53 especies of hepatics, 37 of mosses and one hornwort. Among the 23 families found, the most species-rich were Lejeuneaceae, Calymperaceae, Fissidentaceae and Sematophyllaceae. Fissidens (7 spp.), Lejeunea (6 spp.), Cheilolejeunea (6 spp.) and Calymperes (4 spp.), thus being the most representative genera.
Results

Synopsis
The world-wide geographical distribution pattern found for the species was predominantly neotropical (57%), followed by pantropical (21%) (Fig.1) . The majority of these taxa are widely distributed in Brazil, and in a general sense, they occur in those States that have been most thoroughly investigated by the bryofloristic standpoint. Riccardia regnellii and Vitalianthus bischlerianus are restricted to Brazil (Tab. 1).
Specificity was not shown by most of the species in regard to their substrate. They usually occurred on two or three types (Tab. 1). However, Archilejeunea fuscescens, Cheilolejeunea rigidula, Lejeunea monimiae, besides other Lejeuneaceae and Frullania spp. were exclusively found as corticolous; Cololejeunea spp., Leptolejeunea elliptica, as epiphyllous; Aphanolejeunea sicaefolia, Lejeunea quinqueumbonata and Riccardia spp., as epixylic; and only Neckeropsis disticha as rupicolous. The terrestrial bryophytes were mainly represented by Fissidentaceae, thalloid hepatics and Notothylas vitalii. Checklist of Gurjaú, Pernambuco
Discussion
The work of Pôrto et al. (1993) served as a landmark to the knowledge of the bryoflora from the Ecological Reserve of Gurjaú. The authors listed 37 species, among which Meiothecium revolubile Mitt., was cited for the first time for the State of Pernambuco. New data are being added as a result of the present research, which amounts to 91 species for the surveyed area.
The bryofloristic richness found is close to that found at other Atlantic Forest remnants of the State, for example that of the Biological Reserve of Saltinho (Pôrto 1990) , the Brejo of Bituri Grande and the Municipal Reserve of Bonito with 95, 89 and 87 species, respectively (Pôrto & Germano 2002) . It is important to emphasize that, despite the fact that the differences found among the values for species' richness of those areas cited above are not that relevant, there was a difference in the floristic composition that resulted into similarity indexes (Sörensen) ranging from 40 to 55%.
On the other hand, when the obtained results are compared to those of other Atlantic Forest remnants from the Southwest (Rio de Janeiro), which have larger territorial extensions and less anthropic interference and are probably better preserved, the data differ just as much in richness as they do in floristic composition. For example, the values presented here for the Ecological Reserve of Gurjaú are lower than to those observed by Oliveira e Silva et al. (2002) , who catalogued 140 species at the Rio das Pedras Reserve and 215 at Ilha Grande with a similarity of, respectively, 25% and 26.6%.
There was a predominance of hepatics over mosses in a proportion of 1.5:1 at the study sites. This fact is supported by the information provided by Gradstein et al. (2001) , where it is said that the diversity of hepatics is higher than to that of mosses in the tropical lowland rain forest, while this tends to be reversed as forest height increases to 4000m.
As for the family richness, it is reported that the study site presents 42.5 % of those species listed for the State, by Pôrto & Germano Germano & Pôrto (2002) . The most expressive ones at the site are commonly those of high species' richness at tropical lowland rain forest. In such forest ecosystems, species are unevenly distributed in a way that a reduced number of families comprise a large number of representatives (Gradstein 1995) . For instance, this is the case for Lejeuneaceae, which is predominant in this forest formation, comprising 76% of the hepatic species, in other words, ca. 45% of the total of the Reserve's bryophytes. In turn, Calymperaceae, Fissidentaceae and Sematophyllaceae, together, represented 70% of the moss flora. The other families are generally represented by only one species. This also confirms the reports of Gradstein et al. (2001) about moss diversity in such forest ecosystems.
The studied bryoflora is predominantly distributed in the neotropics, with wide occurrence in the Brazilian States. Nevertheless, there are species of restricted distribution, such as Vitalianthus bischlerianus, endemic of the Atlantic Forest, and Riccardia regnellii (Aongstr.) Hell, endemic of Brazil.
The pattern observed for Tropical Forests is being repeated here, since the bryophytes were found colonizing various substrates (leaves, dead trunks, live trunks, rocks and soil), even though they are usually corticolous. Bryophytes were predominant in humid and shaded habitats, being rarely found in areas exposed to light. The presence of epiphyllous species at some of the studied fragments indicated a condition of higher humidity.
The data reveal a bryoflora characteristic of primary and secondary lowland moist forests, with elements typical of disturbed areas.
